Gene expression profiles in the articular cartilage of juvenile rats receiving the quinolone antibacterial agent ofloxacin.
Quinolone antibacterial agents are extensively utilized in antimicrobial chemotherapy. However, they have been reported to induce arthropathy in juvenile animals, and the mechanism has not been clarified. In the present study, to investigate the molecular details of the chondrotoxicity of the quinolone ofloxacin (OFLX), it was orally administered by gavage at a dose level of 900 mg/kg once to male juvenile Sprague-Dawley rats, 3 weeks of age. Then gene expression profiles in the articular cartilage of the distal femur were analyzed at 2, 4, 8 and 24h post-dose. In the GeneChip analysis, the expression of 134 gene probes in the OFLX-treated group showed statistically significant differences with at least 1.5-fold difference from the control. Among them, intracellular signaling cascade- and stress response-related genes changed at 2h post-dose; cell death- and inflammatory response-related genes at 4 and 8h post-dose; basic-leucine zipper transcription factor and stress response-related genes at 8 and 24h post-dose; stress response-, proteolysis- and glycoprotein-related genes at 24h post-dose. In a quantitative real-time reverse transcription-polymerase chain reaction analysis, up-regulated Dusp1 (intracellular signaling cascade-related gene), Tnfrsf12a (cell death-related gene), Ptgs2, Fos (inflammatory response-related genes), Mt1a, Plaur (stress response-related genes) and Mmp3 (proteolysis-related gene) and down-regulated Sstr1 and Has2 (glycoprotein-related genes) were observed with dose dependency in the articular cartilage of juvenile rats treated with OFLX at 100, 300 and 900 mg/kg. The expression of Tnfrsf12a, Ptgs2, Plaur and Mmp3 was also noted in chondrocytes around the cartilage lesions by in situ hybridization. In conclusion, our results suggest that cytokines, chemokines and/or proteases produced by up-regulation of cell death-, inflammatory response-, stress response- and proteolysis-related genes play a important role in the onset of OFLX-induced chondrotoxicity in juvenile rats.